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Minerals can impact RNA folding
Directly through contact between minerals and RNA
Indirectly through impact on solution conditions 
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What RNA can do?
How common are functional 
RNAs in sequence space? 
How complex do functional 
RNAs need to be? 
How RNA can evolve new 
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impact the evolution of 
functional RNAs?
In vitro evolution of RNA
In vitro evolution can be 
used to ask…
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Different conditions favor different structures 
(except when they don’t)
- Mg2+  , pH 7
- Mg2+ , pH 5
- Fe2+  , pH 5
- Mg2+  , pH 7 with
montmorillonite clay
- Fe2+ , pH 7
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Direct impact of minerals may be greater for 
inter-molecular functions 
Preliminary L1 ligase ribozyme activity 
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Direct interactions with mineral surface have limited impact on RNA 
evolution (at least with respect to folding)
- Transition away from clay surface does NOT require evolution of 
new structures
- Conclusions based on prior in vitro evolution experiments CAN be 
applied to RNA on mineral surface 
Mg2+ and Fe2+ support the evolution of similar structures at neutral pH
- Transition from Fe2+ to Mg2+ does NOT require evolution of new 
structures
pH has a large impact on RNA evolution and favors different structures 
- Changes in pH would result in the evolution of new structures
- Many conclusions based on prior in vitro evolution experiments 
may NOT apply at low pH 
- We need to pay close attention to how the mineral environment  
influences pH in an RNA world 
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